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BACKGROUND Cerebral Microfluidic Cerebral organoids are em.e.r.ging as releva.n.t alternqtiyes for modeling human brain c.ellular organization and development in 3D. To facilitate the use of organoids for large-scale drug screening, they
device (NETR|) require a gain of reproducibility and scalability (Castiglione et al., 2022). To address this challenge, we have:

rganoi . . . D . L . . .
Lligelnie d »  Developed a Brain Organoid-on-a-Chip platform, combining cerebral organoid culture within a NETRI microfluidic device

«  Optimized an on-chip culture protocol for cerebral organoids, enhancing their reproducibility
» Established a scoring system & a prediction algorithm, for quality control and toxicological evaluation of cortical organoids exposed to chemical compounds

onetrl  Using this platform, we have initiated neurotoxicity evaluations of vanillin and biphenyl-2-ylamine.
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RESULTS IMPROVED REPRODUCIBILITY ON-CHIP COMPARED WITH CONVENTIONAL SUPPORT NEUROTOXICITY STUDIES USING THE BRAIN ORGANOID-ON-CHIP PLATFORM
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Cerebral organoid sizes and growth evolutions from D+18 until D+60 of culture, for ~ ROSettes with expected morphologies (oval General conclusions using the scoring system & prediction algorithm
on-chip organoids and control organoids cultured in 24-well plates. On-chip _ . - . . . . . .
organoids exhibit more reproducible surface areas (24-well plate: n=9; Duplex Well: Shapes). & well orgamzed patterns (present along Vanillin EXPOSUres: no discernable Impact on morphology, BlphenyI—Z—yIamlne exXposures: altered morphology & dlsorganlzed
n=27) organoid borders cytoarchitectures & viability cytoarchitectures in a dose-response manner
ICDZSRNSCI:DIIE%?' IIC\)/II;IS& » Optimized cerebral organoid culture protocol on-chip - Evaluation of the neurotoxicity of other compounds to refine the prediction Cerebral
* Improved intra- and inter-batch reproducibility: in terms of size, growth profile and cytoarchitectural algorithm organoid
organization +  Modelling the blood-brain barrier Astrocytes & tqzix
« Brain Organoid-on-Chip platform + scoring system + prediction algorithm: adapted to neurotoxicity »  Our Brain Organoid-on-Chip platform paves the way for drug screening and  Pericytes C59¢ ¢ 5T 24—~ Brain microvascular
evaluations toxicological assessments -/ endothelial cells
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